Mechanism of tert-butylhydroperoxide induced cytotoxicity in U-937 macrophages by alteration of mitochondrial function and generation of ROS.
tert-Butylhydroperoxide has been reported to inhibit growth and induce apoptosis in number of cell types, but little is known about the molecular mechanism mediating these effects. In the present study, we determined the molecular pathways that lead to apoptosis after treatment of cells with t-BOOH. The cells were exposed to different concentrations of t-BOOH (100-750 microM) for 1-4 h and various parameters such as cytotoxicity, ROS (reactive oxygen species) generation, MMP (mitochondrial membrane potential), intracellular Ca++ levels and expression of various proteins involved in apoptosis were determined. Exposure of U-937 cells to t-BOOH induced cytotoxicity in a time dependent manner with about 50% toxicity at 400 microM t-BOOH in 4h. t-BOOH treatment resulted in a time dependent increase in reactive oxygen species levels, Ca++ influx and annexin V positive cells. There was a significant fall in MMP following exposure to t-BOOH with time. t-BOOH treatment of U-937 cells leads to apoptosis, which is accompanied by activation of caspase-3. The caspase-3 inhibitor (Ac-DEVD-CHO) inhibits the cytotoxicity induced by t-BOOH, indicating a direct link between caspase-3 activation and cell death. This activation of apoptosis is accompanied by release of cytochrome c, down regulation of anti-apoptotic protein Bcl-2 levels with concurrent increase in pro-apoptotic proteins Bax and Bad levels. These observations indicate that t-BOOH induces cell death in U-937 macrophages by apoptosis, which is mediated through mitochondrial pathway.